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CAPLUS 



2007:1090909 
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Preparation of quinoline derivatives as PDE4 
inhibitors 

Edlin. Christopher David; Holain, Stuart 

Glaxo Group Limited, UX 

PCT Int. Appl., 38pp. 

CODEN: PIXXD2 

Patent 
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APPLICATION NO. 



WO 2007107499 




Al 




20070927 




WO 2007- 


EPS2478 




20070315 
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AL, 
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KG. 


KM, KN, 


KP, 


KR, 


KZ, 


LA, 


LC, 


LK, 


LR, 


LS, 


LT, 


LU, 


LY. 
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NG, 


NX, 
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NZ, 
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PG, 


PH, 


PL, 


PT, 


RO, RS, 


RU, 


SC. 


SD, 


SE, 


SG, 


SK, 


SL, 


SM, 


SV, 


SY, 


TJ. 


TM, 


TN, 


TR, 


TT, T2. 


UA, 


UG, 


US, 


UZ, 


VC, 


VN, 


ZA, 


ZM, 


ZW 














RW: AT, 
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BG, 


CH, 


CY, 


CZ, 


DE, 


DK, 
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ES, 


FI, 


FR, 


GB, 


GR, 


HU, IE, 


IS, 


IT, 


LT, 


LU, 


LV, 


MC, 


MT, 


NL, 


PL, 


PT, 


RO, 


SE, 


SI, 


SK. 


TR, BF, 


BJ, 


CF, 


CG, 


CI, 


CH, 


GA, 


GN, 


GQ, 


GW, 


ML, 


MR, 


NE, 


SN, 


TO, 


TG, BW, 


GH, 


GM, 


KE, 


LS, 


MW, 


MZ, 


HA, 


SD, 


SL. 


sz. 


TZ, 


UG, 


ZM, 


ZW, 


AM, AZ, 


BY, 


KG, 


KZ, 


MD, 


RU, 


TJ, 


TM 


















PRIORITY APPLN. 


INFO. : 












GB 2006- 


5462 






A 20060317 



OTHER SOURCE (S) : 



MAR PAT 147:406707 



* STRUCTURE DIAGRAM TOO LARGE FOR DISPLAY - AVAILABLE VIA OFFLINE PRINT * 

AB The title compds. with general formula I (wherein Rl - alkyl or 

cycloalkyl; R2 - halo or CN) or pharmaceutical^ acceptable salts or 
solvates thereof were prepared as inhibitors of phosphodiesterases (PDEs) 
for the treatment or prophylaxis of diseases for which a PDE4 inhibitor 

is 

indicated, in particular, inflammatory or allergic diseases such 
as chronic obstructive pulmonary disease (COPD) , asthma, rheumatoid 
arthritis, or allergic rhinitis. For example, 

4- I ( 3 -chlor ©phenyl ) amino) -8- 

methyl-6- (4-piperidinylsulfonyl) -3-quinolineca rboxamide dihydrochlor ide 
(preparation given) was reacted with iso-Pr sulfonyl chloride in 

presence of 

N, N-diisopropylethylamine in N, N-dimethyl f ormamide to give II as a final 
product. I showed P0E4 inhibitory activity with IC50 values of >9.5 in 
fluorescence polarization (FP) assays. 
REFERENCE COUNT: 3 THERE ARE 3 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE 

FORMAT 
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Glaxo Group Limited, UK 
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RO, RS, 
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TR, 
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OTHER SOURCE (S ) : 



MAR PAT 147:406707 



• STRUCTURE DIAGRAM TOO LARGE FOR DISPLAY - AVAILABLE VIA OFFLINE PRINT * 

AB The title compds . with general formula I (wherein Rl - alkyl or 

cycloalkyl; R2 » halo or CHj or pharmaceutical^ acceptable salts or 
solvates thereof were prepared as inhibitors of phosphodiesterases (PDEs) 
for the treatment or prophylaxis of diseases for which a PDE4 inhibitor 

is 

indicated, in particular, inflammatory or allergic diseases such 
as chronic obstructive pulmonary disease (COPD), asthma, rheumatoid 
arthritis, or allergic rhinitis. For example, 

4- [ (3-chlorophenyl)amino) -B-methyl-6- ( 4-piper idinylsul f onyl ) -3- 
quinolinecarboxaraide dihydrochlor ide (preparation given) was reacted with 
iso-Pr sulfonyl chloride in presence of N, N-diisopropylethylamine in 
N, N-dimethyl f orraamide to give II as a final product. I showed PDE4 
inhibitory activity with IC50 values of >9.5 in fluorescence polarization 
(FP) assays. 

REFERENCE COUNT: 3 THERE ARE 3 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE 

FORMAT 



=> s 11 and inflammatory? 

192527 INFLAMMATORY? 
L6 4 0 LI AND INFLAMMATORY? 

=> s 16 and allerg? 

75412 ALLERG? 
L7 9 L6 AND ALLERG? 



=> d ibib abs hitstr tot 



L7 ANSWER 
ACCESS IOW 
DOCUMENT NUMBER: 
TITLE: 



inhibitor 



CORPORATE SOURCE: 



SOURCE : 

PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE: 

AB Phosphodiesterase 



OF 9 CAPLUS COPYRIGHT 2007 ACS on STN 
2006:1105075 CAPLUS 
146:19697 

Inhibition ot phosphodiesterase activity, airway 
inf lammation and hyperresponsiveness by PDE4 

and glucocorticoid in a murine model of 
allergic asthma 

Sun, Jian-gang; Deng, Yang-nei; Wu, Xieei; Tang, 
Hui-fang; Deng, Jun-fang; Chen, Ji-qiang; Yang. 
Shui-you; Xie, Qiang-min 

Zhejiang Respiratory Drugs Research Laboratory of 
State Food and Drug Administration, Medical Science 
College of Zhejiang University, Hangzhou, 310031, 
Peop. Rep. China 

Life Sciences (2006). 79(22). 2077-2085 
CODEN: LIFSAK; ISSM: 002 4-3205 
Elsevier B.v. 
Journal 
English 

{ PDE4 ) isoenzyme plays important roles in 



inflammatory and immunomodulatory cells. In this study, 
piclamilast, a selective PDE4 inhibitor, was used to investigate the role 
of PDE4 in respiratory function and inflammation in a murine asthma 
model . 

Sensitized mice were challenged with aerosolized ovalbumin for 7 days, 
piclamilast (1, 3 and 10 mg/kg} and dexamethasone (2 mg/kg) were orally 
administered once daily during the period of challenge. Twenty- four 

hours 

after the last challenge, airway hyperresponsiveness to methacholine was 
determined by whole-body plethysraog . , airway inflammation and mucus 
secretion 

by histoaorphometry, pulmonary cAMP-PDE activity by 

HPLC, cytokine levels in bronchoalveolar lavage fluid and their mRNA 
expression in lung by ELISA and RT-PCR, resp. In control mice, 
significant induction of cAMP-PDE activity was 

parallel to the increases of hyperresponsiveness, inflammatory 
cells, cytokine levels, mRNA expression as well as goblet cell 
hyperplasia. However, piclamilast dose-dependently and significantly 
improved airway resistance and dynamic compliance, and the maximal effect 
was similar to that of dexamethasone. piclamilast treatment 
dose-dependently and significantly prevented the increase in 
inflammatory cell number and goblet cell hyperplasia, as well as 
production of cytokines, including eotaxin, TNFa and IL-4. Piclamilast 
exerted a weaker inhibitory effect than dexamethasone on eosinophils and 
neutrophils, had no effect on lymphocyte accumulation. Moreover, 
piclamilast inhibited up- regulation of cAMP-PDE activity 
and cytokine mRNA expression; the maximal inhibition of cAMP-PDE was 
greater than that exerted by dexamethasone, and was similar to 
dexamethasone on cytokine mRNA expression. This study suggests that 
inhibition of PDE4 by piclamilast robustly improves the pulmonary 
function, airway inflammation and goblet cell hyperplasia in murine 
allergenic asthma. 



L7 ANSWER 2 OF 9 CAPLUS COPYRIGHT 2007 ACS on STN 
ACCESSION NUMBER: 2006:967 566 CAPLUS 

DOCUMENT NUMBER: 145:369507 

TITLE: Effects of ciclamilast, a new P0E4 inhibitor, on 

airway hyperresponsiveness, PDE4D expression and 
airway inflammation in a murine model of asthaa 

AUTBOR(S): Deng, Yang-aei; Xie. Qiang-oin; Tang, Hui-fang; Sun, 

Jian-gang; Deng, Jun-fang; Chen, Ji-qiang; Yang, 
Shui-you 

CORPORATE SOURCE: Zhejiang Respiratory Drugs Research Laboratory Of 

State Food And Drug Administration, Medical Science 
College Of Zhejiang University, Hangzhou, Peop. Rep. 
China 

SOURCE: European Journal of Pharmacology (2006), 547(1-3), 

125-135 

CODEN : EJPHAZ; ISSN: 0014-2999 
PUBLISHER: Elsevier B.V. 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB PDE4 (phosphodiesterase-4) plays a critical role in pathogenesis of 
allergic asthma and chronic obstructive pulmonary disease (COPD) . 
PDE4 inhibitors are presently under clin. development for the treatment 



of 



REFERENCE COUNT: 
THIS 



34 



THERE ARE 34 CITED REFERENCES AVAILABLE FOR 
RECORD. ALL CITATIONS AVAILABLE IN THE RE 



asthma and/or COPD. Ciclamilast, a new PDE4 inhibitor, is a piclamilast 
(RP 73401) structural analog, but has a more potent inhibitory effect on 
PDE4 and inflammation in the airway tissues and less side effects than 
that of piclamilast. In this study, we elucidate primarily on the roles 
of compound on PDE4 enzyme in physiol. and pathol. processes in a mouse 
model of asthma. The sensitized/challenged mice were reexposed to 
ovalbumin and airway response to inhaled methacholine was monitored. 
Orally administration of ciclamilast, in a dose-dependent manner, 
significantly inhibited changes in lung resistance and lung dynamic 
compliance, as well as upregulation of cAMP-PDE activity 
, increase of PDE4D mRNA expression, but not PDE4B from lung tissue in 

the 

murine model. In addition, the compound dose-dependently reduced mRNA 
expression of eotaxin, tumor necrosis factor (TNF)-ct and interleukin 
(IL)-4, but slightly increased mRNA expression of interferon (IFN)-y 
from lung tissue. Further, levels of eotaxin, TNF-a and IL-4, and 
eosinophil and neutrophil accumulation in bronchoalveolar lavage fluid 
were also significantly reduced. Pathol, examination, goblet cell 
hyperplasia 

and inflammatory cells infiltration in lung tissue were 

suppressed by treatment with ciclamilast. A significant correlation was 
observed between the increases in PDE4D mRNA expression and airway 
hyperresponsiveness. These studies confirm that inhibitory effect of 
ciclamilast on airway hyperresponsiveness includes its inhibiting PDE4D 
mRNA expression, down-modulating PDE4 activity, anti- inf lamination and 
anti-mucus hypersecretion, and ciclamilast may have therapeutic potential 
for the treatment of asthma. 

REFERENCE COUNT: 59 THERE ARE 59 CITED REFERENCES AVAILABLE FOR 

THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE 

FORMAT 
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TITLE: 

AUTHOR (S) : 
Zheng, 

CORPORATE SOURCE: 



Peop . 



CAPLUS COPYRIGHT 2007 ACS on STN 
2006:521711 CAPLUS 
144 : 487025 

The role of PDE4 in pulmonary inflammation and goblet 

cell hyperplasia in allergic rats 

Tang, Hui-Fang; Chen, Ji-Qiang; Xie, Qiang-Min; 

Xu-Yang; Zhu, Yi-Liang; Adcock, Ian; Wang, Xiangdong 
Zhejiang Respiratory Drugs Research Laboratory of 
State Foods and Drugs Administration of China, 

School of Zhejiang University, Hangzhou, 310031, 
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Rep. China 

SOURCE: Biochimica et Biophysica Acta, Molecular Basis of 

Disease (2006), 1762(5), 525-532 

CODEN: BBADEX; ISSN: 0925-4439 
PUBLISHER: Elsevier B.V. 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Phosphodiesterase 4 { PDE4 ) has been suggested to a critical factor in the 
pathogenesis of inflammation by metabolizing cAMP in human leukocytes, 
endothelium and epithelium. The present study aimed at evaluating the 
PDE4 activity and expression, the relation between the inflammation and 
cAMP-activity in the lungs, and potential interventions of PDE inhibitors 
and antiinflammatory drugs in the reduction of lung inflammation and 

goblet 

cell hyperplasia in allergic rats. The total leukocyte number and 
eosinophil number in bronchoalveolar lavage fluid and PDE4 activity and 
expression in lungs significantly increased in OVA-sensitized and 
challenged allergic rat. Lung histol. showed an increased 
infiltration of inflammatory cells in the perivascular and 
peribronchial spaces, structure changes and goblet cell hyperplasia in 

the 

OVA-sensitized and -challenged allergic rats. A significant 
correlation was observed between the increases in cAMP-PDE 
activity and inflammation in the lung. Those OVA-induced changes 
were prevented by pretreatment with PDE inhibitor in a dose-related 
patterns and with glucocorticosteroid . The authors found an increase in 
the proportion of PDE 4 and PDE4 gene expression, while a decrease in the 
proportion of PDE 3 in the lung of allergic rats. Incubation 
with different PDE inhibitors down-regulated OVA-induced cAMP hydrolysis. 
The data suggest that PDE4C may play an important role in the airway 
inflammation, remodeling and goblet cell hyperplasia after repeated 
challenge of sensitized rats. 

REFERENCE COUNT: 38 THERE ARE 38 CITED REFERENCES AVAILABLE FOR 

THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE 

FORMAT 
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2004:353146 CAPLUS 
140:375085 

Preparation of arylindenopyr idines as 
phosphodiesterase inhibitors and adenosine A2a 
receptor antagonists 

Heintzelman, Geoffrey R . ; Averill, Kristin M.; Dodd, 
John H.; Demarest, Keith T.; Tang, Yuting; Jackson, 
Paul F. 

Ortho-Muniel Pharmaceutical, Inc., USA 

U.S. Pat. Appl. Publ., 136 pp., Cont.-in-part of U.S. 

Pat. Appl. 2003 212,089. 

CODEN: USXXCO 

Patent 

English 



PATENT NO. 


KIND 


DATE 


APPLICATION NO. 




DATE 


US 


2004082578 


Al 


20040429 


US 


2002-259139 




20020927 


US 


6903109 


B2 


20050607 










us 


2003212089 


Al 


20031113 


us 


2002-123389 




20020416 


us 


6958328 


B2 


20051025 










us 


2004127510 


Al 


20040701 


us 


2003-678562 




20031003 


us 


2006154949 


Al 


20060713 


us 


2005-42281 




20050124 


us 


2005239782 


Al 


20051027 


us 


2005-148114 




20050608 


U5 


2005239812 


Al 


20051027 


us 


2005-169549 




20050629 


us 


2005239810 


Al 


20051027 


us 


2005-170044 




20050629 


us 


2005267142 


Al 


20051201 


us 


2005-169554 




20050629 


us 


2005267138 


Al 


20051201 


us 


2005-170484 




20050629 


us 


2005267139 


Al 


20051201 


us 


2005-170569 




20050629 


us 


2006009481 


Al 


20060112 


us 


2005-196154 




20050803 


us 


2005277637 


Al 


20051215 


us 


2005-197612 




20050804 


us 


2007155760 


Al 


20070705 


us 


2006-560637 




20061116 


UTY APPLN. INFO. : 






us 


2001-284465P 


P 


20010418 










us 


2002-123389 


A2 


20020416 










us 


2002-259139 


A2 


20020927 










us 


2003-678562 


A3 


20031003 










us 


2005-422B1 


A3 


20050124 



OTHER SOURCE (S): 



MARPAT 140:375085 




AB This invention provides novel arylindenopyridines (shown as I; variables 
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defined below and/or in claims.- e.g. 

4-<3. 5-dimethylphenyl) -2-methyl-5-oxo- 

5H-indeno{l, 2-b) pyridine- 3-carboxylic acid He ester), and pharmaceutic* 1 
compns. comprising same, useful for creating disorders ameliorated by 
antagonizing adenosine AZ a receptors or by reducing phosphodiesterase ( 
PDE) activity in appropriate cells. I are potent small 
jaol. phosphodiesterase inhibitors that have demonstrated potency for 
inhibition of PDE 7, PDE 5, and PDE 4; some Z are potent small mol . PDE7 
inhibitors that have also demonstrated good selectivity against PDES and 
PDE 4 ; data are provided for about 30 I . I are also antagonists of the 
adenosine A2a receptors that have demonstrated potency for the antagonism 
of adenosine A2a, Al, and A3 receptors; data are provided for about 45 I. 
This invention also provides therapeutic and prophylactic methods using 
the instant pharmaceutical compns. Although the methods of prepn. are 

not 

claimed, 23 example prepns. of intermediates and I are included; mass 
spectral data are tabulated for 204 examples of I. In I: Rl - CORS, 
COOR6, CM, a lactone or lactam formed with R4, COHR7R6; R2 - 
(un) substituted alkyl, aryl, heteroaryl, heterocyclyl, cycloalkyl; R3 - 

halo, alkyl, arylalkyl, cycloalkyl. alkoxy, CN, carboalkoxy. CF3, 
alkylsulfonyl, N02, OH, OCF3, carboxylate, aryl, heteroaryl, 
heterocyclyl; 

NR10R11; NR12COR13; R4 - H, alkyl, benzyl, NR13R14; X - 5, O; R5, R6 - H, 
alkyl, aryl, arylalkyl; R7, R8 - H, alkyl, cycloalkyl, etc.; RIO, Rll - 
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* STRUCTURE DIAGRAM TOO LARGE FOR DISPLAY - AVAILABLE VIA OFFLINE PRINT * 

AB The title compds . {I; Rl - C0R5 (wherein R5 - H, alkyl. aryl, arylalkyl), 
C02R6 <R6 - H, alkyl, aryl, arylalkyl). CN, etc.; R2 - alkyl. aryl, 
heteroaryl, etc.; R3 - H, halo, alkyl, etc.; R4 - H, alkyl. CH2Ph, etc.; 

X 

» S, O] , useful for treating disorders ameliorated by antagonizing 
adenosine A2a receptors or reducing PDE activity in 
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appropriate cells, were prepd. Thus, oxidn. of dihydropyridine II 
(prepn. 

given) afforded 81% III. The IC50 and ^inhibition data on PDE 4,5 and 

7A, 

and Ki on A2a and Al receptors binding for representative compds. I were 
given. Pharmaceutical compns. comprising the compd. I are claimed. This 
invention also provides therapeutic and prophylactic methods using the 
instant pharmaceutical compns. 
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A5 Title tonpda . I [wherein Ar ■ Ph, pyridyl, pyrinldyl, indolyl, 
quinolinyl. 

thienyl. pyridonyl, oxazolyl, oxadiazolyl, thiadmzolyl, iaidazolyl, or 
heceroaryl oxides; R - H or alkyl; Rl - H or (un) substituted 
(cyclo) alkyl, 

alkoxy, alkenyl, alkynyl, heteroaryl, or heterocyclyl ; R2 » H , halo, 
( cyclo) alkyl, alkoxy, amino, acyl, alkoxycarbonyl , alkylsulf aooyl, 
alkylsulfonyl, or (un) substituted Ph, heteroaryl, or heterocyclyl, etc.; 
R3 - H, OH, NH2, halo, (un) substituted alkyl; R4-R7 - independently H, 
halo, NH2, or (un) substituted alkyl or alkoxy; or pharmaceutically 
acceptable salts thereof} were prepared as phosphodiesterase IV (PDE4) 
inhibitors for the treatment of asthma and inflammation. For instance, 

Et 

3- (3-bromoanilino) -2- (2-chloronicotinoyl) acrylate was cyclized using NaH 
in THE and the resulting ester saponified to give 1- (3-bromophenyl)-l, 4- 
dihydro- (1, 8] naphthyridin-4-one-3-carboxylic acid. Amidation with 
isopropylaaine, followed by treatment with 3-acetylphenylbor onic acid in 
the presence of trans-PdBr2 ( PPh3) 2 and Na2C03 in toluene and EtOH gave 

I demonstrated PDE4 inhibitory activity by suppression of TNF-a 
secretion in LPS stimulated human blood with IC50 values generally 
ranging 

from 0.005 nM to 15.4 uM- In a SPA based PDE 

activity assay, I inhibited the hydrolysis of cAMP to AMP by human 
recombinant phosphodiesterase IVa with ICSO values between 34.3 nM and 
134.0 nM. 
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AB This invention provides novel arylindenopyridines (shown as I; variables 

defined below and/or in claims; e.g. 
4- ( 3, S-dimethylphenyl) -2-methyl-5-oxo- 

SH-indeno [1, 2-b J pyridine- 3- carboxy lie acid Me ester), and pharmaceutical 

compns. comprising same, useful for treating disorders ameliorated by 

reducing phosphodiesterase (PDE) activity in 

appropriate cells. I are potent small mol. phosphodiesterase inhibitors 
that have demonstrated potency for inhibition of PDE7, PDE5, and PDE4; 
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some I are potent small tool. PDE7 inhibitors that have also demonstrated 
good selectivity against PDE 5 and PDE 4 ; data are provided for about 30 I. 
This invention also provides therapeutic and prophylactic methods using 
the instant pharmaceutical compns. Although the methods of prepn. are 

not 

claimed, 21 example prepns . of intermediates and I are included; mass 
spectral data are tabulated for 263 examples of I. In I : Rl" is -COR5, 
COOR6, cyano, a lactone or lactam formed with R4, -CONR7R8. R2 is 
optionally substituted alkyl, aryl, heteroaryl, heterocyclyl and C3-7 
cycloalkyl. R3 is 1-4 groups H, halo, Cl-8 straight or branched chain 
alkyl, arylalkyl, C3-7 cycloalkyl, Cl-8 alkoxy, cyano, Cl-4 carboalkoxy, 
trif luoromethyl, Cl-8 alkylsulfonyl, halogen, nitro, hydroxy, 
trif luoromethoxy, Cl-8 carboxylate, aryl, heteroaryl, and heterocyclyl; 
-NR10R11; -NR12COR13. R4 is H, Cl-3 straight or branched chain alkyl, 
benzyl and -NR13R14. X is S and O. 
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AB Increased cAMP-phosphodiesterase (PDE) activity in 

peripheral blood leukocytes is associated with the immunol. inflammation 

that 

characterizes allergic diseases, such as atopic dermatitis and 
allergic rhinitis. Recently, it has been found that IL-13 has 
similar biol . functions to IL-4. The aim here was to investigate the 
possible involvement of cAMP-PDE activity on IL-13 

release from peripheral blood mononuclears cells (PBMC) from atopic 
asthma 

patients. Phytohemagglutinin ( PHA) -induced IL-13 release from PBMC was 
concentration-dependently inhibited by rolipram, a type 4 PDE inhibitor, 
as well 

as by dibutyryl cAMP, a merabrane-permeant cAMP analog. However, 
theophylline, a non-specific PDE inhibitor, and cilostazol, a type 3 PDE 
inhibitor, failed to inhibit IL-13 release. The inhibitory effect of 
rolipram was enhanced by the addition of forskolin (10-4 M) , an adenylyl 
cyclase stimulator. PHA itself did not alter the intracellular cAMP 
level. Rolipram concentration-dependently increased cAMP level in 
PHA-stimulated 

PBMC, and this increase was synergistically facilitated by the addition 

of 

forskolin (10-4 M) . Thus, type 4 PDE inhibitors, alone or 
synergistically 

in combination with forskolin, inhibit PHA-induced IL-13 release from 

PBMC 

of atopic asthma patients by elevating intracellular cAMP conens. These 
inhibitors have the potential to exert an anti- inflammatory 
effect by inhibiting IL-13 production in allergic diseases such as 
atopic asthma. 
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AB It has been reported that CD4 + T cells that have been activated in vivo 
or 

in vitro contain elevated cAMP phosphodiesterase (PDE} 
activity. Since both PDE inhibitors and glucocorticoids have 
anti-inflammatory activity, the effect of beclonethasone on 
PDE activity was investigated. PDE 

activity was measured in CD4 + T cells after 24 h of culture with 
becloraethasone. The cells were obtained fron the peripheral blood of 
nonatopic persons (nCells), preseasonal (pCells), seasonal (within the 

1st 

2 wk; sCells) and midseasonal (mCells) allergic rhinitics and 
asymptomatic allergic asthmatics (aCells). In addition, the effect 
of becloraethasone on Th2 cell lines and cells that had been activated in 
vitro with PHA or interleukin (IL)-2 was determined PDE 

activity was decreased in a concentration-dependent manner by incubation 
of raCells, Th2 lines and PHA- or IL-2-activated CD4+ T cells with 
becloraethasone. However, becloraethasone did not modulate PDE 
activity in nCells, pCells, sCells, or aCells. Thus, 
becloraethasone decreases cAMP PDE activity in CD4+ T 

cells only when it has been increased by cell activation either in vitro 
or in vivo. 
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